EXPERIENCE in the early diagnosis of cancer of the colon and rectum is given to few surgeons; I have seldom seen a case in the very early stage.
Wheeler: Carcinoma of the Rectum and Colon record an operative mortality of 17 per cent. in the left half and 12 ' 5 per cent. in the right half of the colon.) Early cancer of the colon is so easily extirpated that it is a great misfortune to the community that the diagnosis is so consistently missed. According to Butlin [7] 55 per cent. of the growths remain localized until death. In these circumstances, it is profitable to investigate critically our diagnostic weapons. Kutner, Binkley, Mayo, Jones, Mummery, Quick and many others comment on the failure or neglect of early and thorough examination. The first significantly remarks that in only one in three suspicious cases was a rectal examination made.
Binkley [8] found in a series of 300 cases that an average of ten and a half months elapsed before a definite diagnosis was made. A rectal examination is of course highly desirable in every abdominal case, but specialists in the surgery of the rectum and colon should make allowances if the busy general practitioner is misled by pronounced upper abdominal symptoms. The early history of a colonic growth is sometimes so vague that it may point equally to such diverse conditions as cholecystitis and displacement of the uterus. That peristalsis is induced normally in the colon by certain foods, and that the bowel may be coaxed to empty itself when the patient smokes a cigarette, has a bearing on the early diagnosis of neoplasms. In the presence of a growth, whether from reflex spasm of the pylorus or from colonic peristalsis, early symptoms of "dyspepsia" may be induced by taking food. Distension, perhaps occasional vomiting and vague general pains after a meal, may point to an upper and mask a lower abdominal lesion, Thus the most alert diagnostician may be deceived before thorough examination reveals the truth. I have seen cases several times X-rayed after a barium meal when the c2usa causans was within easy reach of the finger in the rectum. Now, as of old, cases of cancer of the rectum escape notice owing to an off-hand diagnosis of piles, and although the youngest student has been warned from time immemorial, it is surprising to find in recent records how many patients are victimized by this inexcusable mistake.
Again, digital examination is often perfunctory and haphazard; the words '$ nothing per rectum" so often recorded on hospital history sheets often mean nothing at all. By careless investigation small nodular cancers will escape notice and ballooning of the rectum will pass unobserved. In one of my private cases a growth in the rectum was mistaken for the cervix, mild uterine trouble co-existed and was treated by curettage. Many months later colostomy was performed for inoperable cancer. Students might well be taught to examine the pelvis bimanually per rectum in the same systematic fashion as is carried out per vaginam by gynecologists. Examination in the erect or squatting position, or bimanual examination with or without an aneesthetic, will reveal growths high up in the rectum, or will detect indirectly involvement of the sigmoid loop. Gravitation growths in Douglas's pouch arising from the stomach or other distant focus may occasionally be found.
Just as tumours of the rectum and recto-sigmoid can be readily felt, so tumours higher up in the sigmoid (the site of cancer next in frequency to the rectum) can be readily seen. The use of the sigmoidoscope is indicated in every suspicious case where thorough rectal examination has given a negative result. Practitioners have been sufficiently informed neither of its simplicity nor of how to overcome the small difficulties in its use. There is evidence that many carcinomata of the colon originate in pre-existing l)apillomata, and the early use of the sigmoidoscope may reveal such neoplasms in the pre-cancerous stage. Dukes and Burgess support this view. Dukes (Brit. Journ. of Surg., vol. 13, p. 720) states that evidence that cancers of the bowel develop in preceding simple adenomata is offered by recent experimental work on the production of tar cancer in mice. Tumours thus experimentally produced are identical in appearance with the simple adenomata which accompany a cancer of the bowel. Cancerous degeneration of these experimental simple tumours occurred usually between six and ten weeks after they were first noticed. After the cancer had developed the remaining simple tumours progressed no further.
In a case of resection of the sigmoid followed by death, Mayo and Hendricks [101 found at autopsy that there were three mucous polypi in the ceecum; one was carcinomatous and similar to the growth in the sigmoid. In the early search for cancers of the distal colon, with a few elementary precautions and a little practice the sigmoidoscope becomes "an elongated finger with a human eye." The most important of the elementary precautions is the proper preparation of the patient. If the bowel is not thoroughly emptied and quiescent examination is impossible. On the previous morning a saline aperient sbould be administered and followed by an enema. Three hours before examination the bowel should be washed out with a large saline injection, and two hours later, as recommended by Hill [12] , the lower bowel should be cleared by half a pint of water containing half a drachm of glycerine. This last injection should never exceed the amount stipulated. When the preparation is complete, one hour before examination, i gr. of morphia, as a rule, should be administered. The preparation will vary in different hands, but it is best to have some definite plan. The best view will often be obtained after normal action of the bowels without any special preparation.
The instrument is easily inserted in the knee-chest position and the best view will, as a rule, be secured. The obturator is not removed until the level of the middle of the sacrum is reached. The four valves of Houston then come into view. An occasional insufflation of air allows the tube to be passed onwards by sight. At the promontory of the sacrum, just as the instrument reaches the level of the pelvic colon, most difficulty will be encountered. The sphincteric arrangement at this level sometimes has the appearance of an impassable barrier of mucous membrane, and nothing but a blind pocket can be seen. The edge of this barrier approximates to the opposite side of the bowel, but relaxation occurs after a short delay and the nose of the sigmoidoscope can be insinuated beyond. Occasionally the instrument must be withdrawn a short distance and the path found very gently after re-introduction of the obturator. Landsman [131 and many others draw attention to specific groups of cases under observation for a considerable time without diagnosis, when a sigmoidoscope examination would have shown at once that a visible portion of the intestine was obstructed by a malignant growth.
X-ray Examination.
No examination is complete without radiography after a barium meal and enema. Here a warning is necessary to the family doctor or general practitioner who first sees the patient. Radiologists are too often regarded as miracle workers, and their dicta as akin to the gospel. They are, however, the first to admit that their powers of interpretation in gastro-intestinal diagnosis are limited. It is a grave mistake to take the report of the radiological examination alone as settling once and for all, the presence or absence of a colonic growth. A growth-producing partial obstruction may not interfere with the passage of the barium enema. A stricture of the sigmoid may be obscured by an overhanging coil if a barium meal has already been given. Technical difficulties render filling defects invisible, and there are many pitfalls and unsurmountable difficulties with which I am not in a position to deal. Carmen [14] points out that the most important sign of cancer of the colon is a filling defect and next in importance is obstruction, especially since nonmalignant stricture of the colon is exceedingly rare. (See also Hurst [15] .) The inflow of the enema is sometimes markedly or completely obstructed when the passage of the meal is apparently hindered only slightly or not at all. This is probably due to a valve-like effect of the growth. Dilatation of the bowel above the stricture is sometimes noted. A filling-defect, due to carcinoma, is characterized by irregularity and by constancy upon all plates and at successive examinations. It persists after the administration of anti-spasmodics. The filling defect of carcinoma is imitated by a variety of conditions, enumerated by Carmen: (1) Gas. (2) Insufficient quantity of the enema. (3) Fecal matter. (4) Spasm. (5) Extrinsic tumours. (6) Pressure on bony parts. (7) Adhesions. (8) Diverticulitis, tuberculosis and other lesions of the intestine. It is not uncommon to observe a large persistent filling defect in a definite area of the colon, simulating carcinoma, continuing for some hours, and disappearing when atropine is administered in full doses. Pannett [16] has pointed out that if the affected bowel lies with its axis in the direction of the X-rays its defect will not be seen in the barium shadow.
Scott Palpable Growths. When a growth is situated low in the rectum or recto-sigmoid or lower sigmoid, over 90 per cent. can be palpated by rectal or bimanual examination (ninety-seven in 108 cases--Yeomans). At a higher level on the left a fullness or swelling often indicates a collection of faeces above a stricture. The "tumour " disappears after a copious enema. Such disappearance should raise and not dispel suspicion. Diverticulitis must be borne in mind: the symptoms of appendicitis transferred to the left side are most often due to this condition. Tumours on the right of the hypertrophiccauliflower form are often readily felt. Just as the presence of faeces is apt to be misleading on the left, so recurrent attacks of inflammation arising in and around a cancer of the caecum may lead to a diagnosis of appendicitis on the right. Actinomycosis must be considered as rare in this situation: it is difficult to diagnose until a sinus has formed and sulphur bodies have been demonstrated with the microscope. Hyperplastic tuberculous infiltration closely simulates cancer: a pulmonary focus may very rarely be the guide to its recognition, but according to Hurst, there is no method of arriving at a differential diagnosis. The size of a tumour in the colon bears no relation to its malignancy, hence the importance of discovery when palpating the abdomen; in the stomach, on the other hand, a plainly palpable malignant tumour may be regarded as a death warrant. In the hepatic and splenic flexures, palpation is often difficult, but considerable assistance is obtained by palpation in the erect stooping position. The surgeon stands behind with both hands encircling the patient, and in this manner searches the upper abdomen under the ribs. The muscles are well relaxed and malignant tumours, encouraged by inspiration, descend as a rule to a lower level. Most of my patients were fat; there was usually flatulence and general distension, so that palpation was unconvincing. Absence of tumour proves nothing. A tumour in the left segment of the colon was discovered in only 24 per cent. of the 171 cases published by Brown.
The possibility of two independent tumours in different parts of the colon must not be forgotten. In one case I found a cancer of the sigmoid flexure and a cancer of the transverse colon in the region of the hepatic flexure, apparently quite independent of one another; in each case resection was done.
It has been suggested that the lower growths are implantations from those on the proximal side, or it may be that multiple papillomata in different portions of the bowel have undergone malignant degeneration. Mayo and Hendricks (Annals of Surgery, March, 1926) refer to the production of two carcinomatous areas at the same time, at widely separated areas in the large bowel. Miller [22] says "in a practical sense we must recognize that cancer of the colon may occur as multiple primary lesions." One case is recorded of removal of.the sigmoid for cancer, and nineteen years later a second growth was excised in or about the splenic flexure.
When cancer is present, a certain degree of immunity to the establishment of further independent growths has been experimentally proved in animals, nevertheless there is conclusive evidence that whatever the underlying cause of cancer, it may produce unconnected lesions in the same individual.
Biochemical Examination, Blood, etc.
Blood, mucus and pus in the stools are valuable-but often late-indications of a colonic or rectal growth. Their presence sometimes leads to difficulty in the clinical diagnosis between cancer of the right side of the colon and ulcerative colitis.
Surgeons follow with interest discussions on the method3 of testing for occult blood, and the attendant fallacies. During the first routine examination, however, the presence of occult blood is made certain by a positive benzidine test. It requires two hundred red cells per cm., to obtain the reaction. It isi exceptional to find occult blood by this test in patients not suffering from some definite gastro-intestinal lesion.
Some authorities think that bleeding is more frequent in cancer of the distal colon, owing to injury of the mucous membrane byhardened feces, and that this high a degree of anaemia as lead to an erroneous diagnosis of pernicious ansemia. The hwemoglobin may be reduced to as much as to per cent., but this is not-as in cancer of the stomach-a contra-indication to operation. When is suspicious, wait and repeat the X-ray examination after from four to six weeks.
(2) Where the X-ray findings are not definitely negative and cannot be explained by repeated examinations, a tumour is not palpable, the occult blood test is positive and the history is suspicious, perform an exploratory laparotomy.
(3) Where the X-ray findings are suspicious, a tumour is not palpable, the tests for occult blood are negative and the history is suspicious, repeat the X-ray examination and stool examinations after four weeks and if the findings are the same, perform an exploratory laparatomy.
Suspicious Cases.
I have hitherto assumed that the patient is " under suspicion" and undergoing skilled routine examination. Perhaps, however, the most important consideration is the signs aid symptoms which first bring the patient to the doctor. All the authorities mentioned draw attention to a gradual change from normal to abnormal bowel action. At first the change is not necessarily persistent, temporary improvement may occur. Osler pointed out that early gastric cancer should be suspected in a person past forty who developed dyspeptic symptoms which persisted, but who had had previously a "cast-iron" or "ostrich" stomach. So in the case of the colon, the regularity of the bowels disappears and flatulence and abdominal distress remain after purgatives.
On the othier hand, the large bowel can propel feecal matter through the narrowest of openings without causing much distress. In one case, under my care, of a growth the size of an orange, grossly and microscopically involving the small gut as well as the sigmoid portion of the large intestine, the patient had no obstructive symptoms. The tumour was discovered by accident; operation was advised but the patient felt so well that he only returned for operation twelve months later. Bowel contents passed so easily that it was very difficult to keep a caecostomy opening patent during three weeks' preliminary drainage.
Very careful-history taking will throw a searchlight on significant signs and symptoms which to many patients appear unworthy of attention, but which have persisted in an otherwise robust individual for as long as two or three years. The age of the patient is helpful but by no means decisive. In one of my cases of cancer of the rectum the patient was under 20. Two cases are mentioned by Binkley between the ages of 10 and 20, and twenty-six between 30 and 40.
Fowler [25] (Surg., Gyn. and Obstet., vol. xliii, p. 73) deals with a series of 118 cases of cancer in patients under 26 years of age; in 18'7 per cent., these were in the large intestine. Cancer of the colon in my experience is much less common in the Young than cancer of the stomach or rectum.
Distension in some degree is often noticed in the flanks; later, when the small gut is distended by back pressure, the loops lie transversely and the well-known ladder pattern is produced. Visible peristalsis in coils of distended intestine is positive proof of obstruction. Even when coils are not visible, palpation may reveal a definite hardening of the bowel during a peristaltic wave, followed by relaxation and softening. This palpable peristalsis is sometimes very pronounced.
The lower bowel resents the presence of foreign bodies, including new growths, and teasing tenesmus is the constant result. For example: if a pedunculated polypus is present, there is constant straining in an attempt to expel it; if a plug of vaselined gauze is introduced beyond the sphincter as a temporary expedient, tenesmus often renders its presence unendurable. This teasing tenesmus with the discharge of mucus is therefore a sure sign of the presence of a neoplasm or foreign body. The discharge becomes blood-stained and offensive as ulceration proceeds.
Thus, although there is no early sign pathognomonic of cancer of the rectum or colon, there is a conglomeration of factors which should arouse sufficient suspicion to pilot a patient to hospital for the thorough detailed investigation which should never be omitted.
Finally, there remains the patient who does not seek medical advice. Constipation is relieved by purgatives, diarrhena checked by astringents; anemia and lassitude are combated by tonjics and change of air. He is doctored by himself, his friends, and the press. Such useless sacrifice of life can be best met by education of the public.
The ctmpaign for this purpose has been happily inaugurated. Whatever the academic disadvantages, the public must be warned to avoid the neglect which leads to self-destruction.
Conelutsions.
(1) Painful peristalsis of the colon or pyloric spasm immediately after food in the presence of growth, may lead to the faulty diagnosis of an upper abdominal lesion.
(2) Cancers of the lower colon and rectum are external cancers from the diagnostic point of view.
(3) Digital and sigmoidoscopic examinations are too infrequently made.
(4) Cancers of the hepatic and splenic tlexures are best palpated with the patient in the erect stooping position.
(5) Cancer patient-i develop a certain degree of immunity, but the possibility of more than one independent growth should be considered.
(6) Palpable peristalsis is a reliable sign of obstruction in the colon; teasing tenesmus is a constaut symptom of rectal growths.
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The most useful contribution that I can make to this discussion is to leave the problems of pathology concerning the origin of malignancy, and limit myself to answering the practical question: " What can a pathologist do to help a surgeon make up his minid whether or not his patient has a cancer of the bowel ? " The answer is disappointingly brief-his onily field of service to-day is in the microscopic exatmination of a fragment of the tumour removed for diagnosis. Other laboratory investigations offer no help in answering this pressing question. We ktiow of no reliable way of recognizing the changes in the blood that must accompany cancer from its beginning. Dr. Fry's blood test and similar serological reactions are not delicate enough to detect cancer in its early stage with sufficient discrimination to be of practical value. A year or two ago I had hopes of an agglutination test carried out with a peculiar strain of Bacillus coli, which was found to be more easily agglutinated by the blood-serum-of patients with cancer of the bowel than by controls. These distinctive serological changes are due, no doubt, to the formation Dukes: Carcinoma of the Rectum and Colon of agglutinins by the defensive organization of the body, in response to infection of the bowel wall by common intestinal bacteria. The test was useless -for diagnosis, because only in the later stages of cancer was it positive, and even then the results were often equivocal. Similarly the alterations in the urine, which eventually accompany rectal cancer, arrive too late to be of value in diagnosis. Chemical and microscopical examination of the feces have been explored in vain. Since there are so many other possible sources of blood in the stool, and since the prospect of finding a fragment of cancerous epithelium in the daily dejecta is as promising as the search for the proverbial needle in the haystack, I think the pathologist may more profitably spend his energies, in other directions.
However, there is one aspect of our recent work at St. Mark's Hospital on the pathology of early malignant growth that may be worth while for the surgeon to bear in mind when using the sigmoidoscope. As Mr. Mummery has convincingly proved from his clinical experience, the "innocent adenoma" of the bowel is a frequent percursor of cancer, and I have demonstrated to this Sub-section preparations illustrating the onset of malignancy in adenomatous tumours, and have shown that an early bowel cancer is often accompanied by a cluster of sessile adenomata and patches of epithelial hyperplasia, scattered over the mucous membrane for several inches above and below the malignant growth. The existence of these scattered, but widespread, epithelial proliferations warns us against the misconception that the malignant disease is strictly limited to the area of the bowel which bears the cancer. Their recognition might be of use in diagnosis. If, for instance, on sigmoidoscopic examination no obviously malignant tumour were discovered, but several of these innocent looking adenomas were noticed in the rectum, this observation should determine a very close medical supervision in the immediate future, with frequent re-examination with the sigmoidoscope.
To return to microscopic examination of a fragment of a suspected cancer, it is worth while to consider which region of the tumour is most likely to permit a decisive opinion, and the best method of removing the fragment. These two questions are important, for a pathologist decides on the presence or absence of malignancy partly from the atypical appearances of the epithelium under high magnification, but chiefly from the general disposition of the cells and their relation to neighbouring tissues. Too much reliance should not be placed on the morphology of individual cells, for in a rapidly growing adenoma in which the natural relation of epithelium is strictly preserved and in which there is no encroachment into subjacent tissues, cells may be found which illustrate all the acoepted distinguishing marks of malignancy, such as absence of secretion of mucus, hyperchromatic nuclei, and irregular mitotic figures. The individual cancer cell possesses no histological feature that may not be paralleled in a cell separated from a non-malignant tumour. With isolated cells, then, the highest magnification cannot distinguish the malignant from the benign. Much more can be learnt from the general arrangement of the epithelium, but this also is not an infallible guide, because the disorderly disposition of the cells in cancer may be closely mimicked by the proliferation of a benign tumour. The only unequivocal sign of cancer of the bowel is intrusion of atypical epithelium into regions where such epithelium is not normally found. This encroachment is incontrovertible evidence of malignancy. The failure to discover evidence of invasion in a piece of tissue large enough to provide an adequate field of view warrants the decision that the tumour is non-malignant.
The features which the pathologist wishes to study are most conspicuous in the tissue at the edge of the tumour or ulcer. A fragment removed from this region will show the normal epithelium side by side with the neoplastic, and allow of comparisons being made between the natural histology and the disorderly disposition of the new growth. Moreover, the margin of a cancer is its growing point, and therefore a fragment from the edge is the best sample for the recognition of the 'nuclear peculiarities of malignant cells.
The removal of the fragment is almost as important as its site of selection. It should be handled carefully, not squeezed or crushed during removal, nor cut until properly hardened. Removal by dissection is the method of choice, but almost equally satisfactory samples can be obtained by means of a punch. The detached portion of the growth should be dropped into 10 per cent. formol saline or other fixative as soon as possible after removal.
With regard to the interpretation of the pathologist's report. If the surgeon has insisted on a frozen section in order to save time, he must be prepared, in some cases, for an initial non-committal report, and wait for a more definite finding until the four or five days necessary for prepariDg a paraffin section have elapsed. Although a frozen section prepared in a few hours is often good enough for a final report, in doubtful cases the clearer picture which the paraffin method provides may be needed for the ultimate decision. Finally, a negative report stating that no evidence of malignancy is discoverable does not necessarily imply that the whole tumour is benign. The report refers only to the portion sent for examination.
Dr. H. K. GRAHAM HODGSON.
In considering the often apparently trivial symptoms of early carcinoma of the colon, it is not surprising that in many cases much valuable time is lost before the symptoms become sufficiently disquieting to induce the patient to seek medical advice.
For this reason the radiologist sees the early stages of a small filling defect much less commonly than the gross and more advanced changes in the bowel wall due to carcinoma.
Recognizing the extreme importance of the early recognition of carcinoma of the colon, how far can the radiologist assist the surgeon in his diagnosis ?
An efficient X-ray examination can be of great assistance, by confirming the clinical suspicions, locating the growth, and defining its extent. The most important radiological sign of carcinoma of the colon is a filling defect due to the encroachment of the growth on the barium-filled lumen. The filling defect may be coincident with a palpable tumour. Other signs are spasm, obstruction to the flow of the enema, localized absence of peristalsis and distension of the bowel with gas proximal to the constriction.
A growth causing a gross and obvious filling defect in an easily viewed part of the bowel gives rise to no difficulty in its radiographic demonstration. But the smaller the filling defect, the more important and the more difficult is its detection, and, especially when an early growth is in a part of the colon where the calibre is wide, as in the cocum, or where it is covered by the shadow of overlying loops, as in the sigmoid colon and in the hepatic and splenic flexures, is very apt to escape observation if screened and radiographed in the antero-posterior plane only. In these situations oblique views are essential.
It is not uncommon to see what appears to be dilatation of the rectum, with obstruction to the further progress of the enema. Witn the antero-posterior view the radiological inference is that a growth is present at the upper end of the rectum. An oblique screen examination, or radiogram, however, will frequently show that the growth is situated in the sigmoid colon, often some distance along it. The obstruction causes a ballooning of the sigmoid and rectum so as to show only a single shadow in the antero-posterior view, but the oblique view throws the shadows of the distended rectum and sigmoid clear of one another. Fig. 1 shows an apparently normal rectum and sigmoid colon in the anteroposterior position, except for this solitary diverticulum, but the oblique view (fig. 2 ) throws the whole sigmoid clear of the rectum and reveals this filling defect.
Such cases clearly demonstrate that it is impossible to exclude a filling defect unless every inch of the large bowel has been screened and radiographed so as to throw it clear of the shadows of overlying loops, and this can only be done by making a routine use of oblique views. Dual Exposures.-Another method of great use in detecting early malignant or inflammatory invasions of the bowel wall is the dual exposure. Two radiographic -exposures are made at intervals of two or tbree seconds on the same film, the lb52 patient ceasing respiration until both exposures have been made. The bowel being distended with warm fluid, peristaltic action is more frequent than normal. In the radiogram the outlines of two or more peristaltic waves can be seen in a healthy bowel. When, however, the bowel wall is diseased, only a single outline is seen through the diseased area, owing to the localized cessation of peristalsis (figs. 3 & 4) .
Though carcinoma is the commonest cause of a filling defect in the shadow of the barium-filled colon, filling defects, both apparent and real, may be brought about by other conditions. An apparent filling defect, due to localized spasm, has frequently to be distinguished from a true filling defect. Such a spasm may be caused by a lesion of the bowel wall, or from a pathological condition extrinsic to the bowel. On the distal side of a colonic growth the passage of a barium enema is frequently completely obstructed, for the time being, by a valve-like spasm. If the examination is discontinued at this point there is some doubt as to the cause of the spasm and the exact position of -such a cause. This difficulty can usually be overcome by decreasing the height -of the enema container to 12 in. or so above the colon and maintaining this pressure constant for five or ten minutes, or even longer, whilst gently massaging the spastice .area. After a while the spasm gradually relaxes and the barium fills the bowel beyond, so showing the cause of the spasm, if present in the colon.
The following three cases show spastic obstruction to the enema, due to different causes. In the first one ( fig. 5 ), the barium is completely obstructed in the neighbourhood of the splenic flexure. After maintaining constant low pressure and -massage for a few minutes, the spasm relaxed, showing a napkin-ring coinstriction in -the distal part of the transverse colon (fig. 6 ).
The second case showed a similar spastic obstruction, but near the hepatic -flexure. Again using the procedure described, the spasm relaxed and I found, beyond the site of the spasm, a normally filling colon.
A dual exposure radiogram showed normal peristaltic waves flowing through this part of the bowel, strongly suggesting that the bowel wall was healthy. After -a few minutes the spasm returned but was diffused over about 6 in. or so of bowel. JULY-SURG. 3 * On the spasm again being relaxed by this method, I rotated the patient into the oblique position and saw a very faint shadow above the hepatic flexure, which disappeared as the patient was returned to the supine position ( fig. 7 ). On this evidence I reported a large, solitary gall-stone, probably causing the spasm, with no X-ray evidence of disease of the bowel wall. At operation a large, flat, single gallstone was found. The gall-bladder was not adherent and the colon was healthy. The other case shows a chronic appendix causing a spasmodic constriction: of the cecum (fig. 8) . lo x ) Another cause of pseudo filling defects is incomplete emptying of the colon prior to X-ray examination, which should never occur where adequate preparation is possible. Such a pseudo filling defect, on the radiographic evidence alone, might suggest carcinoma. Palpation under the screen, however, usually reveals its true nature, but such cases show how necessary thorough preparation is.
True filling defects, however, can be very deceptive in their appearance. Fig. 9 shows a case with all the appearance of early colonic carcinoma. There was this constant filling defect in the distal transverse colon, and coincident with it was a palpable tumour, fixation spasm, and localized absence of peristalsis, but the condition found at operation was fixation of the colon at this point by a mass of adhesions in the omentum, and no disease of the colon itself.
Even in cases of diverticulosis it is not invariably safe to assume that a narrowing of the bowel lumen is of inflammatory origin (fig. 10 ). In this case numerous diverticula are present, and it was possibly pardonable to presume that this filling defect, indicated by arrows, was inflammatory in origin. But it was, in fact, due to carcinoma.
Such cases show that, although the X-ray examination may demonstrate a filling defect, the interpretation as to the actual cause is the province of the clinician. Finally I will mention a possible surgical complication which may occur in the event of operation following shortly after a barium enema examination. I have found two such cases-where a colotomy was performed a day or two after the X-ray examination. In both these cases obstruction supervened owing to a hard inspissated mass of barium becoming impacted in the bowel lumen proximal to the colotomy opening. Such a complication can be avoided by a precautionary screen examination prior to the operation.
I thoroughly agree with Sir William de Courcy Wheeler with regard to the value of negative X-ray evidence.
The earliest demonstrable X-ray sign of carcinoma of the colon is the filling defect, and prior to the growth attaining a sufficient size to cause a filling defect there will be no definite X-ray evidence indicative of invasion of the bowel wall, except that a dual exposure radiogram may show localized absence of peristaltic action. The generation of suspicion in the patient's mind is slow; these suspicions are extremely valuable as they lead to vigilance which will make possible operation at the earliest moment. The radiologist should, therefore, not unduly allay these valuable suspicions on negative X-ray evidence alone. A further examination in three weeks or a month may show a very different picture.
Therefore, though an X-ray examination is a very useful link in the chain of evidence, it was never intended to be, and cannot be, used as a sole means of diagnosis of carcinoma of the colon, but simply to elucidate and amplify those facts which cannot be definitely determined by the clinical examination.
Dr. ARTHUR F. HURST. The early diagnosis of carcinoma of the colon depends primarily upon the ability of the practitioner to obtain an accurate history of the patient and to recognize what symptoms should lead him to suspect that this disease is present. By the time the first symptoms appear a growth is likely to be of such a size that a definite diagnosis can be made by means of the X-rays, the sigmoidoscope and examination of the stools, or, in the case of the rectum, by simple digital examination. Table I gives the duration of symptoms, at the time of admission into New Lodge Clinic for diagnostic purposes, of twenty-five consecutive cases of cancer of the colon and rectum. 
Eight
The case in which symptoms had been present for three years was one in which malignant degeneration had occurred in a group of polypi in the descending colon.
As an early diagnosis and operation might have prevented the development of carcinoma, there is no reason why it should not appear in the table. The average duration is ten and a half months or nine and a half months if the case of polyposis is excluded. It is clear therefore that the prospects of radical cure by operation would have been very different if all the patients had been sent for investigation directly they complained of suspicious symptoms. The two earliest symptoms are abdominal discomfort or pain and a change in the habitual action of the bowels. Both symptoms were present in almost all our cases. The discomfort or pain is localized in the segment of bowel proximal to the obstruction. It is a small intestine pain and is felt in the neighbourhood of the intestines in cancer of the cscum. In cancer of the ascending colon or hepatic flexure it is felt on the right side of the abdomen, and in cancer of the splenic flexure, descending and iliac colon, and the proximal part of the pelvic colon, it is felt on the left side. Pain produced in the middle segment of the transverse colon is felt just below the umbilicus, and that caused by growths in the distal part of the pelvic colon or pelvi-rectal flexure are localized in the middle line between the umbilicus and pubes. The pain is often colicky, and its disappearance may coincide with a gurgle which can be heard and felt; this is a most significant symptom, which may enable the patient to localize the site of obstruction with great accuracy.
In nine out of twenty-five cases the patient had become more constipated and in six had complained of diarrhcea; in eight cases there was alternately constipation and diarrhcea, or an initial attack of diarrhcea followed by persistent constipation. It is necessary to add that in cancer of the rectum and pelvic colon the diarrhcea is of a spurious type, examination of the stools showing that solid fragments are mixed with the semi-liquid faeces. In only two cases had no change in the habitual action of the bowels been observed.
In contrast-with carcinoma of the stomach general symptoms are rarely observed in the early stages. The patient may feel quite fit, with a good appetite and undiminished energy. No anaemia is present and no weight is lost. In only one of this series of cases and in one other earlier case were general symptoms present without intestinal symptoms. The patients were anaemic and complained of anorexia and loss of energy. As occult blood was found in their stools and complete achlorhydria was present, carcinoma of the stomach was diagnosed, though the X-rays had shown no abnormality. A growth of the ascending colon was, however, found in one case, and a growth of the splenic flexure in the other.
Radiological Diagnosis.
An opaque enema is of great value in demonstrating the site of any obstruction in the colon, as I first showed just twenty years ago. It is a curious fact that the enema may be temporarily or permanently held up by an obstruction, which leads to no obvious delay in the passage of an opaque meal. The passage of the fluid should always be watched, as a slight obstruction may only lead to a temporary delay in the passage of the fluid, caused possibly by spasm. The point where any delay is observed should be palpated under the screen, as it is not uncommon for a small tumour to become palpable when one's fingers are directed to its exact localization. Before accepting the apparent "hold-up " of an enema as evidence of a stricture, the patient should turn on to his face, as the fluid occasionally passes on in a normal manner when this is done.
A good radiogram may show the nature of the obstruction, as the narrowing caused by adhesions, diverticulitis and a fibrous stricture, following ulcerative colitis, all give appearances which are to some extent characteristic and differ from the irregular jagged outline of that produced by a growth. A filling defect is sometimes recognizable in the complete absence of any obstruction.
It is very important to remember that early cases of carcinoma of the colon may show no filling defect and cause no obstruction to the passage of an opaque meal or opaque enema. In 1909, and again in 1915, before I fully realized this, I rejected the diagnosis in two cases in which the symptoms had made me suspect a growth of the colon. Within three months a tumour became palpable in both cases; the delay in advising operation may have caused the recurrence.
As a definite diagnosis had been made by rectal and sigmoidoscopic examination in five out of the series of twenty-five cases, an opaque enema was given in only twenty. It showed obstruction in fourteen of them and a filling defect without obstruction in the others; in four of the former an opaque meal also showed obstruction. In one case the meal showed obstruction 4 in. above the level of the iliac crest, where the opaque enema had been obstructed; corresponding with this, the growth was found to have formed the head of an intussusception 4 in. long. In one case an opaque meal revealed an obstruction which was not shown by an enema, and in one case neither enema nor meal showed any abnormality.
The Stools.
Mucus with a solid stool is of no clinical significance, but blood or pus, with or without mucus, is always an indication that further investigations are required. If associated with entirely fluid or semi-fluid stools, ulcerative colitis is in all probability present, but if in addition, fragments of solid feces are found, even if the patient complains of " diarrhoea," a growth of the pelvic colon or rectum is a more likely diagnosis; visible blood and pus, however, are hardly ever observed when the growth is proximal to the pelvic colon.
When no abnormal constituents are recognized with the naked eye, a farinaceous and chlorophyll-free diet should be given with some charcoal. As soon as all the charcoal has been passed the stools should be examined chemically and spectroscopically for occult blood. In our experience this is present in all, or almost all, specimens in every case of cancer of the stomach and of the colon. Obvious blood was present in the stools in four cases involving the rectum, and in one out of eight involving the pelvi-rectal flexure, but in only one other-the growth of the iliac colon which had formed a chronic intussusception. Occult blood was found in all the remaining nineteen cases. In each case a positive guaiac reaction was obtained; in four this finding was confirmed by an extract giving a spectrum of ha3matoporphyrin alone, in three of acid h.Tmatin alone, and in two of both hmmatoporphyrin and acid haematin. The acid haematin spectrum is of special importance, as it is rare in cancer of the stomach or ulcer of the stomach or duodenum except after a large hawmorrhage, and it is then always accompanied by the spectrum of hTematoporphyrin. Of the nineteen stools containing no obvious blood, four had some excess of mucus, and in two of these and one additional case the patient had occasionally noticed traces of blood before admission to the clinic.
Occult blood is rare in uncomplicated diverticulitis and never occurs in constipation or diarrhcea unaccompanied by organic disease. Curiously enough, a local band of adhesions involving the colon may also lead to constant occult blood in the stools. As this condition causes symptoms and radiological signs indistinguishable from those caused by a growth, the differential diagnosis may be impossible, though there is generally a longer history of illness, the details of which often point to the probable cause of the adhesions. Fortunately it does not greatly matter if a mistake in diagnosis is made, because this type of adhesion is the one form which can generally be dealt with satisfactorily by operation.
Sigwoidoscopy. I need say nothing here of the value of the sigmoidoscope in the early diagnosis of carcinoma of the pelvi-rectal flexure and pelvic colon, but I will suggest, as I have often done before, that it is time that the profession as a whole learnt to use this instrument which should not be regarded as only to be handled by the proctologist. Nobody thinks of diagnosing pharyngitis without direct inspection of the pharynx; nobody should think of diagnosing hemorrhoids or colitis without digital examination of the rectum and direct inspection of the colon. If this rule was always followed, the lives of many patients, who now reach the surgeon too late for radical operation, would be saved. A patient in whose rectum I had found a large inoperable growth had seen no fewer than five medical men within three months of consulting me, not one of whom had made a rectal examination. I have also seen a number of patients with growths of the rectum or pelvic colon, who had just undergone a course of Plombi6res douches at a spa, in whom a digital or sigmoidoscopic examination would have at once revealed the nature of their disease. For successful sigmoidoscopy neither an anaesthetic nor morphia is required, and the patient should, if possible, be examined without any preparation hy aperients or enemata.
In the present series of twenty-five consecutive cases a tumour was palpable on abdominal examination in six, in one of which it was only discovered whilst palpating a visualized filling defect under the screen during an X-ray examination. In all four cases of rectal carcinoma the tumour could be felt on ordinary digital examination, and in one case involving the pelvic colon it was felt through the anterior rectal wall. The pelvi-rectal flexure-the commonest site of carcinoma of the bowel-is 4j in.
from the anus and has only a very small range of movement. A growth in this situation is therefore beyond the reach of a finger inserted per anum and is rarely palpable on abdominal examination, but it can easily be recognized with the sigmoidoscope, as it was in the eight cases in our series. In seven cases the tumour was beyond the reach of the sigmoidoscope, and was also so small, or, in the case of the splenic flexure, so high up under the left costal margin, that it could not be felt on abdominal examination. If all cased of suspected carcinoma of the colon were sent for diagnosis within a month of the onset of symptoms, many patients could be advised to undergo an operation when the evidence was still inconclusive. But an occasional unnecessary exploration will be more than compensated for by the infinitely better prospects of permanent cure, if the average duration of symptoms is one instead of ten months when the patient is sent to the surgeon. The surgeon also should be prepared to act upon the indications given by the physician. In 1922 a man of 52 was sent to us with a short history of constipation and attacks of colicky pain in the region of the splenic flexure. Nothing abnormal was felt on abdominal examination and an opaque enema revealed no filling defect nor obstruction, but an opaque meal was held up at the splenic flexure for forty-eight hours. The stools constantly contained occult blood. A diagnosis of early carcinoma of the splenic flexure was made, and the patient was advised to undergo operation. Being dissatisfied, he independently consulted a surgeon, who removed his appendix. As no improvement followed, the same surgeon six months later divided adhesions which had formed in connexion with the first operation. In 1925, just over three years after we had diagnosed a growth of the splenic filexure, acute obstructive symptoms developed, and the surgeon, who had ignored our advice, now found an inoperable growth of the colon in the exact position we had originally indicated.
I have said enough to show that the early diagnosis and successful treatment of cancer of the colon depend upon timely co-operation between the general practitioner, the diagnostic team and the surgeon.
Mr. J. P. LOCKHEART-MUMMERY said that if growth in the colon could be treated surgically at an early stage, the results of operation were admirable; he believed them to be better than for carcinoma in any other part of the body. The recurrence rate was low, and the patient was left without disability, and with complete restoration of function. The mortality had been brought down to reasonable limits, considering that many of these patients were physically bad subjects.
The essence of success was early diagnosis. What could be done to improve matters in this respect ? Probably only 25 per cent. of cases of carcinoma of the colon reached the surgeon at an operable stage. With regard to the methods of diagnosing suspected carcinoma of the colon, enormous advances had been made during the last twenty years. Twenty years ago it was very rare to find a case of growth in the colon unless the patient had symptoms of acute obstruction. Colotomy was done, and sometimes one could subsequently remove the growth. Now, however, more than half the cases he saw of this condition had not reached the stage of obstruction, and a straightforward anastomosis could be done with very great benefit. This improvement was largely due to the sigmoidoscope, partly to the routine examination, including testing for occult blood, as well as a good interpretation of the skiagrams. X-ray pictures should not be valued as negative, but as confirmatory evidence. When cases had definite symptoms, with or without occult blood, he advised exploratory laparotomy, and as a rule patients agreed if the facts were properly put before them. There was not as yet any serum or other test for the presence of cancer which could be relied upon, though doubtless such a test would be evolved in course of time and would prove of great value.
The onus of getting these cases at a much earlier stage lay largely with the general practitioner, but to a much greater extent with the patients themselves. Often the practitioner did not send cases early enough because he did not examine them properly. But many people had symptoms for which they did not consult anybody, and he did not know how to reach those cases early, especially if they believed that consultation meant X-ray, sigmoidoscopic and other unpleasant procedures. The public must be educated to see their doctor when they had certain symptoms. The general practitioner on the whole realized the importance of the subject, and the number of cases now referred to specialists for expert examination was increasing and would increase; the greatest difficulty was to get the patients to consult their doctor early enough.
Mr. W. B. GABRIEL said that in the United States many insurance companies insisted on a yearly routine examination, and this plan would enable many unsuspected cases of carcinoma to be detected early. During the last few years in his out-patient department at St. Mark's Hospital he had detected at an early stage a number of cases of carcinoma of the rectum, the patients having attended originally with prolapsing piles, or fistula or other minor condition.
Mr. LIONEL NORBURY agreed with Mr. Gabriel about the examination of the patient. He might mention two cases of absolutely unsuspected carcinoma of the lower sigmoid. The patients, aged 36 and about 38 respectively, had come to St. Mark's Hospital with a history of recent piles with a little bleeding and protrusion. A routine examination was made of these cases, and in both instances the sigmoidoscope showed early growth in the lower sigmoid which could not be felt.
The situation would not be much improved in regard to early diagnosis until the busy general practitioner could give more help. He believed that pra~ctitioners would be only too willing to make thorough routine examinations if time permitted.
Dr. GOULDESBROUGH said that the oblique view and the double skiagram were not being used as extensively as they ought to be.
With regard to the difficulty, when filling the rectum, of the shadow overlap at the recto-sigmoidal junction, caused by the ballooning of the rectum, he had recently tried using a tilting table to outline the rectum and the sigmoid loop without ballooning. In some cases he had succeeded by keeping the enema pot on a level with the patient's body. By tilting the patient's head down a foot and letting the barium feed trickle slowly into the rectum until the rectum and sigmoid loop are outlined, then by turning the patient in the oblique position one could follow the track of the barium as far as the cecum without ballooning. When that was impossible he had found it useful to syphon out by lowering the feet of the patient, thus reversing the position, and allowing the material to trickle slowly out of the tube; this procedure was helped by slightly rotating the patient to the right side. The sigmoid loop was then seen clear of the rectum shadow.
Sometimes two or three separate examinations were necessary when observing these radiological appearances of possible obstruction in the bowel, to make certain that they were permanent obstructions. This also gave the operator a good idea of a small stricture, such as that in some of the cases which Dr. Hodgson had shown. Then one could syphon back and syphon in again, to see if the same position was observed.
In differential diagnosis between spasmodic and organic stricture, belladonna was helpful.
The fixation of the colon in any particular position was a very important diagnostic sign of something seriously wrong. It was unusual to find a growth, particularly in the descending colon, unless there was some fixation of the bowel in that position.
Mr. E. T. C. MILLIGAN. The sigmoidoscopic appearances of adenoma and carcinoma of the colon situated beyond the reach of the examining finger in the rectum are often identical.
For accurate diagnosis the tumour should invariably be palpated before removal in order to test the presence or absence of induration-the distinguishing clinical feature of carcinoma. This may mean opening the abdomen in order to reach the growth, but it should always be done. Insistence on this point may avoid the removal of a rectum for an innocent growth which appeared malignant through a sigmoidoscope.
For routine sigmoidoscopy it is essential that no preparation of the patient be made beforehand, that no aperient be given, and that no bowel wash-out be administered. Suchl procedures so change the contents of the bowel that deductions from the appearance of the faeces-quite as valuable as deductions from the naked-eye appearance of the urine in urinary tract disease-are valueless or misleading.
Changes in the fhces produced by highly placed colon growths are quite typical and indicative to the experienced sigmoidoscopist. Even in the absence of X-ray confirmation and other clinical signs of colon growths, the typical appearance of soft, dark, blood-stained mucus-containing faeces, is enough to justify the diagnosis of growth of the colon and to recommend the serious procedure of exploratory operation. Moreover, with the sigmoidoscope and proctoscope, it is an easy matter to exclude colitis or piles as a reason for the change in the appearance of the fmces, therefore it follows that the unseen growth alone remains as the cause. The reverse also is up to a point true. Normal appearance of faeces seen through a sigmoidoscope is valuable evidence in the difficult problem of excluding the presence of a suspected growth of the colon, undetectable by other methods of investigation.
Thus it is of the greatest importance that the time-honoured custom of altering the appearance of faces in their natural surroundings by aperients and other preliminary treatment of the bowel before sigmoidoscopy, should be discontinued, With air inflation it is possible so to distend the bowel that the sigmoidoscope can be directed past and beyond faeces lying in the lumen.
Should one at first be unsuccessful, which is very rare, it is better to examine on another occasion before resorting to aperients and bowel lavage.
Even in patients suffering from colitis and constipation, bowel lavage and aperients, by altering the appearance and position of the bowel contents, rob one of much useful information.
